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. 0 be a Markov chain with state space S= [0, 1] generated by the iteration of i.i.d. random logistic maps, i.e., X n+1 =C n+1 X n (1 − X n ), n \ 0, where (C n ) . 1 are i.i.d. random variables with values in [0, 4] and independent of X 0 . In the critical case, i.e., when E(log C 1 )=0, Athreya and Dai (2) have shown that X n 0 P 0. In this paper it is shown that if P(C 1 =1) < 1 and E(log C 1 )=0 then (i) X n does not go to zero with probability one (w.p.1) and in fact, there exists a 0 < b < 1 and a countable set g … (0, 1) such that for all x ¥ A :=(0, 1) 0 g, P x (X n \ b for infinitely many n \ 1)=1, where P x stands for the probability distribution of (X n )
n − 1 0 I(X j ¥ · ) converges weakly to d 0 , the delta measure at 0, w.p.1 for any initial distribution of X 0 .
INTRODUCTION
The logistic map
is of great relevance in ecology, especially in predator-prey population dynamics (R. M. May
). It is also an important special case in the theory of discrete time dynamical systems (Devaney (7) ). The study of the case when the growth parameter c changes randomly was initiated by Bhattacharya and Rao.
(4) Over the last few years contributions were made by Bhattacharya and Majumdar, (3) Bhattacharya and Waymire, (5) Athreya and Dai, (2) and Dai (6) among others. For a succinct review of these contributions see the survey by Athreya and Bhattacharya.
(1)
Athreya and Dai
(2) introduced the following trichotomy for the study of the asymptotic behavior of the random dynamical system (X n )
. 0 generated by the iteration of i.i.d. random maps
where ( . 0 to be subcritical, critical, or supercritical according as
They showed that if E(log C 1 ) < 0, then X n Q 0 w.p.1 at a geometric rate, and if E(log C 1 )=0, then X n Q 0 in probability, while if E(log C 1 ) > 0 and E(|log(4 − C 1 )|) < ., then there is a stationary probability distribution p on the open interval (0, 1), and further, X n converges in distribution to such a p under some further conditions on the distribution of C 1 .
In the deterministic critical case, when C 1 -1 w.p.1, the sequence X n does go to zero for any initial value (see Devaney ). In fact,
as can be seen by a straightforward induction. But when C 1 is random and E(log C 1 )=0, X n Q 0 in probability as shown by Athreya and Dai.
A natural question is whether this can be improved to X n Q 0 w.p.1. The main result of the present paper is that the answer to this question is an emphatic no. It is shown in Theorem 1 that there is a level b, 0 < b < 1 and a set A … (0, 1) such that P x (X n \ b for infinitely many n \ 1)=1 for all x ¥ A.
